Upper Gastrointestinal Tract

Sources of Nitrate. All ingested nitrate and nitrite ions
enter the stomach, except for a small amount that is metabolized
and assimilated by bacteria in the oral cavity and the esophagus.
To this exogenous nitrate and nitrite load are added nitrate
derived from recirculation of ingested nitrate through salivary
excretion and nitrite produced by bacterial reduction of part of
this nitrate in the oral cavity and the esophagus.

To these two sources of gastric nitrate should be added a
third source: nitrate that is secreted directly into the stomach.
Two physiologically different mechanisms have been proposed to
explain how direct secretion may occur:  (a) anion secretion (a
nitrate ion displaces a chloride ion) and (b) active transport of
nitrate into neutral and alkaline gastric secretions by a saturable
carrier complex, in which iodide and thiocyanate ions compete for
transportation.  These two proposed mechanisms are based on studies
of the gastric transport of thiocyanate (Logothetopoulos and Myant,
1956) and iodide (Davenport, 1943; Halmi and Stuelke, 1959; Honour
el: al., 1952; Howell and Van Middlesworth, 1956; Logothetopoulos and
Myant, 1956; Mason and Bloch, 1950; Myant _et_ al. , 1950; Oeff et al. ,
1955; Ruegamer, 1963; Schiff et_ al. , 1947).

Normally, anion secretion will not be an effective means of
introducing nitrate into the lumen of the stomach since the molar
concentration of the chloride ion in plasma normally exceeds the
molar concentration of the nitrate ion by a factor of perhaps 1,000.
Persons sustained on diets containing high levels of nitrate and
those with impaired kidney function can accumulate up to 19 mM
nitrate (Keith &t_ al., 1930). However, this is still much less than
the normal plasma chloride level of approximately 103 mM (Diem and
Lentner, 1970).

On the other hand, active transport of nitrate into the gastric
lumen could be an important physiological process, although it has
not been considered thus far (Hartman, 1981). The above-cited
studies of iodide transport indicate that active transport occurs
throughout the stomach and is independent of gastric pH.  Further-
more, the gastric transport of iodide in the rat is not an intrin-
sically regulated process. The amount transported can reach
saturation and is dependent upon plasma iodide concentration (Halmi
and Stuelke, 1959). In this case, transport of nitrate directly
into gastric juices can account for the presence of appreciable
quantities of gastric nitrate within minutes after the ion is
injected intravenously (Balish j^t al., 1981; Witter et^ ad., 1979a).
The ratio of nitrate concentrations in the gastric juice compared
to those in the plasma can reach 20:1 in rats ligated at the pyloric
sphincter and given nitrate intravenously. Active transport appears
saturated at plasma nitrate levels of 4.5 to 5.0 mM (Bloomfield ejt
al. , 1962).